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Foreword from the Chair 
 
Tracking the progress of mobile phone coverage across the Global South has time and again been 
used to illustrate rapid technological and business change as proxies for a broader hope that we can 
innovate to achieve equitable access for the global poor and disenfranchised. At the same time, the 
global energy sector is scattered, and lacks rigorous efforts in innovation to sustainably cater services 
to the billions of people that continue to be deprived of it. For much of the last Century the energy 
sector was dominated by monopolies with partial or complete ownership of the regional grids and 
large-scale power plants. Research has shown that in areas with these monopolies the metrics of en-
ergy sector innovation are markedly low, perhaps because such monopolies are not required to pub-
lish results, or that they patent defensively or simply under-invest. This seems particularly concern-
ing if we are to employ an innovation-based strategy to confront the major energy related challenges 
facing our society today.  
 
With the energy field evolving over the last decade to increasingly decentralized approaches, energy 
access movements have begun to refocus on the active participation of the people themselves 
through bottom-up initiatives. Hope for energy inclusion has regained momentum through the striv-
ing for further innovations triggered by more diversified actors in the field, seen for example in ef-
forts to marry information and communication technologies with the energy sector. 
 
It is in this spirit that this year’s symposium has innovation as its focal point. Innovating Energy Ac-
cess for Remote Areas: Discovering untapped resources has set off to bring together leading experts 
in the field to share their experiences on innovative approaches and to jointly drive new thought. The 
idea that innovative approaches can work with previously underutilized or unrecognized resources is 
central to this symposium, as this may lead to circumstances or cues for the development of success-
ful and sustainable energy access programs. Such untapped resources may be seen in the discovering 
of synergies within areas such as pre-existing service infrastructures, supply chain and value chain 
management, natural resource availability, financing schemes, leap frog technologies, and more. 
 
I particularly thank Microenergy Systems from the Technical University of Berlin and the Berkeley 
Rural Energy Group for jointly putting together this symposium. Only rigorous innovation will ena-
ble outreach to more geographically challenging areas. May this symposium serve as an inspiring 
platform to advance the innovations we need for success. 
 
I warmly welcome you here at UC Berkeley and wish you a great time sharing your ideas and 
achievements on innovating for our common goal of achieving Sustainable Energy for All. 
 
With best regards, 
 
 
 
Daniel M. Kammen 
Class of 1935 Distinguished Professor of Energy 
Energy and Resources Group & Goldman School of Public Policy & Dept. of Nuclear Engineering 
Founding Director, Renewable and Appropriate Energy Laboratory 
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Barriers and solutions to the development of renewable energy 
technologies in the Caribbean  
Philipp Blechinger (philipp.blec hinger@rl-institut.de)  
Reiner-Lemoine Institut, Ostendstrasse 25, 12459 Berlin, Germany 
 
Katharina Richter (katharina.richter@rl-institut.de) 
 
Abstract 
 
Despite large amounts of readily available renewable ener-
gy (RE), island states in the Caribbean are still heavily de-
pendent on mostly imported fossil fuels for their energy 
production. Making use of empirical analyses, this paper 
explores the barriers to the development of RE for power 
generation in the Caribbean, an d outlines a strategy of how 
to overcome these barriers. Semi structured interviews with 
three "super-experts" serve to supplement the findings of a 
preceding literature review. Approximately 30 experts are 
consulted to confirm and rank the identified barriers to RE 
according to their importance. The end-product of this 
study is a ranking matrix that will serve as a strategy in-
strument for decision-maker, who are then able to prioritize 
barriers and initiate their removal. 
Introduction  
Despite large amounts of readily available renew able 
energy (RE) in the form of wind and solar, hydro power, 
geo-thermal or biomass, 97% of the Caribbean’s energy 
production is based on largely imported fossil fuels 
(ECLAC & GTZ, 2004; ECLAC, 2009; CREDP, 2 010; 
IDB, 2011). As a result, high electricity prices, energy 
poverty and grid connectivity issues are coupled to both 
the challenge of the region’s projected increase in popula-
tion and thus energy demand (Insulza, 2008), as well as to 
the challenge of mitigating the potentially severe effects 
of climate change of the Caribbean island states. Despite 
recent RE promotion efforts throughout the region, more 
drastic measures are required to re move existing barriers 
and achieve CARICOM’s set goal of a 20% renewable 
electricity capacity share by 2017 (CARICOM, 2013). 
This paper sets out to explore the diverse barriers and 
their solutions to the use of RE for electricity production 
in the Caribbean today, thereby focusing on islands only, 
and excluding Cuba. 
Research Objectives 
The aim of this paper is to elicit the barriers to the develop-
ment of RE for the electricity sector on Caribbean islands, 
and to rank them according to their importance. While differ-
ent geographical and political circumstances affect overarch-
ing regional analyses, this paper uses empirical analysis to 
identify and categorize barriers to RE into a framework that 
can be applied by decision makers within Caribbean islands. 
Where as much work has been done on the barriers to RE in 
general (Painuly, 2 001, Verbruggen et al., 2010), only one 
academic study (Ince, 2013) has focused on this specific 
region. The identified four main categories of barriers are 
technical, economic, political and social constraints 
(Blechinger, 2013; Negro, Alkemade & Hekkert, 2012). 
The contribution of the present paper consists of an elabo-
ration on these barriers, and the development of rating 
matrix that includes a strategy on how to prioritize and 
initiate their removal.  
Thus the central questions pursued are the following: 
  
 What are the barriers to the development of RE in the 
Caribbean? 
 Which are the most important barriers?  
 What measures can be implemented to overcome these 
barriers? 
Methods  
In order to answer these questions, a three- fold analysis is 
performed. Firstly, a literature review of peer-reviewed 
papers and reports leads to the existing expertise on barri-
ers to RE and the challenges to sustainable electricity 
production in the Caribbean. 
Secondly, a qualitative survey serves to more closely 
elicient current difficulties in the implementation of RE. 
To this end semi-structures interviews were conducted 
with 3 “super experts” who have diverse and extensive 
professional experience within the Caribbean energy sec-
tor.  
The interviewees approached are associated with the Car-
ibbean Electric Utility Services Corporation (CARILEC), 
the Caribbean Community Secretariat (CARICOM) and 
the DeutscheGesellschaftfür Zusammenarbeit (GIZ). The 
latter organization looks back on more than ten years of 
project experience in the Caribbean, and was heavily 
involved in the Caribbean Renewable Energy Develop-
ment Programme (CREDP). While the results from the 
preceding literature review serve as an interview guide, 
the open character of the qualitative research process 
ensures balancing the insights for the interviews with the 
outcomes of the literature review. A mere confirmation of 
the latter is thus avoided. Consequently, the interviews are 
followed by an alteration of the list of barriers. The aggre-
gation of the results of these two steps culminates in a list 
of 31 detailed barriers.  
They are subsequently weighted empirically through an-
other round of questioning. Via email an /or telephone, 30 
experts from the private and public sector, utilities, inter-
national organizations (IOs) and academia were presented 
with a questionnaire containing the list of barriers, and 
were asked to rank them on a Likert scale from 5 to 0 (cf. 
Figure 1).  
 
 
 
 
 
Figure 1: Likert scale 
To allow for more in-depth interpretation, the question-
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expenditure levels exceeds $217. (Figure 4) 
 
 
 
Figure 4: Cumulative probability function of single-
year representative household expenditures for diesel 
fuel 
 
The cost of diesel volatility is linear in the quantity of 
fuel displaced. It is therefore worth noting that the report-
ed measure of household responsibility for displaced 
diesel fuel – 184 gallons – is a lower bound, conditional 
on 2 MWe of geothermal power. If local residents are 
ultimately responsible for the cost of electricity used in 
community or local government facilities, then average 
household cost responsibility might be as much as 310 
gallons. 
Discussion 
A linch-pin of this work’s precision rests in the correla-
tion of limited Nome diesel-price data with ANS WC 
crude oil prices. Unfortunately, the regression explains a 
substantially smaller portion of diesel price variation than 
when more and better data are available. The simple spec-
ification in (1) typically explains about 95% – almost 
twice what we find here – of the variation in product 
prices when correlating several years of daily NY Harbor 
#2 and marker crude prices (Wilson et al, 2008). This 
might be due to errors in variables. Fuel invoices to not 
indicate the precise period between a given delivery and 
its date of lift, which if known would allow selecting the 
contractually-correct daily crude prices. Alternatively, a 
relatively large portion of Nome’s diesel prices may re-
flect negotiated outcomes in imperfectly competitive 
markets, rather than the distributer’s cost. 
Even so, the value in this work lies less in prediction 
than in providing a framework to inform decision makers 
as to a logically-consistent set of possible stylized out-
comes. Since 2003 NJUS managers have experienced 
only 16 diesel price transactions. The resultant ambiguity 
makes evaluation of alternatives difficult. 
If commodity prices evolved smoothly, Figure 1 might 
capture the relevant information for Nome decision mak-
ers. But one of the more compelling aspects of the poten-
tial addition of geothermal power lies in the opportunity 
to reduce volatility in Nome electricity prices. Character-
izing that volatility directly is difficult, but diesel price 
volatility (Figure 3) has bearing on purchase power con-
tract value. Indeed, reducing diesel expenditure volatility 
(Figure 4) may be particularly relevant in smaller com-
munities where households have fewer economic oppor-
tunities to absorb price shocks. To our knowledge this is 
the first attempt to quantify diesel price risk in remote 
places that receive only a few, highly episodic deliveries 
per year. 
 
More work remains. An obvious extension would be to 
graft the risk framework developed here to EIA or other 
structural model projections of oil prices. This would 
result, in essence, in a model with a “mean”-reversion 
term that drifts towards the equilibrium projection path. 
Even more, research is needed on measuring the value 
that remote rural residents place on the volatility of diesel 
price expenditures to which they are exposed. Comparing 
measures of central tendencies of volatility, especially 
against median or average incomes, generates results that 
are underwhelming. A standard deviation in expenditures 
of $86 seems small, even against the P20 Nome house-
hold income of $35,000. But it is one thing to describe the 
distribution of potential diesel price outcomes in a given 
year (Figure 4); it is another to understand how residents 
value that uncertainty. 
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Within the timeframe of this research, 17 participants 
responded, none of which were from the governmental 
sector. The results presented are thus comprised of the 
answers of six private sector, four utility, three interna-
tional organization and four academic representatives. 
Figure 2 shows the overall ranking of all barriers by the 
four stakeholder groups who participated, in which a to p 
four under the barriers can be identified. 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Importance of barriers for all stakeholder groups 
 
The four most important barriers to a l four groups are 
“gaps between policy targets and implementation”, “lack 
of regulatory framework and legislation for private inves-
tors”, “diseconomy of scale” and “ lack of regulatory 
framework for independent power producers (IPPs) and 
power purchase agreements”, respectively. 
The four barriers considered least important of all the 
groups were, beginning with the last one, “preference for 
status quo”, “lack of evidence-based assessments for RE 
potentials”, “inappropriate transport and installation facili-
ties” and “lack of educational institutions”. 
 
Analyzing the results for the four stakeholder groups, it 
becomes evident that representatives of organizations rank 
20 barriers with 4 or higher, thus considering these to be 
of high or highest importance. The participating research-
ers ranked a total of eleven barriers with 4 or higher. In 
contrast, representatives of the Caribbean utilities and 
private sector only consider five barriers to be of high 
importance or slightly above that. 
 
Another striking aspect when comparing results o f the 
different groups is that the overall top four barriers have 
been ranked into the top five barriers of all single stake-
holders, except t e organizations. Yet, the organization’s 
single most important barrier, unanimously ranked with 5 
for highest importance is the “lack of access to low cost 
capital or credit”. Interestingly, this barrier has been 
ranked tenth with an average importance of 3.25 by the 
utilities, fourth with an average importance of 4 by the 
private sector and 23rd with an average importance of 3 
(of moderate importance) by the researchers. Noticeable 
when looking at the latter’s top five ranked barriers how-
ever, is the fact that researchers have given an average 
importance of 4.2 and 4 to two barriers that have not been 
rated relatively important by the others. 
“Unsuitable transmission system and grid stability is-
sues with decentralised RE”have been given an average 
importance of 3.5 by organizations and utilities, and a 
mere 2.17 by the private sector, showing second last in 
their ranking. “Low availability of RE technologies” is of 
low importance to utilities and private sector with an 
average ranking of 2 and 2.33 in both groups respectively. 
Discussion 
 
Three of the four most important constraints for al l stake-
holder groups were political barriers, pointing to the lead-
ing role governments must play if they are to achieve CA 
RICOM’s 20 % renewable electricity capacity share b y 
2017. Linking the non-participation of the governmental 
representatives approached for the study with its outcome 
is purely speculative, yet a possible indicator of prioritiza-
tion issues for RE within Caribbean governments, despite 
their urgency with regards to consumer prices and climate 
change. The responsibility of overcoming these three 
barriers lies with the governments, who must provide 
clear incentives such as feed-in tariffs that guarantee grid 
access, long-term contracts, cost-based purchase prices 
etc. Similarly, the “diseconomy of scale” barrier can be 
overcome by governments making their market sizes 
attractive to investors, or alternatively enabling the crea-
tion of a single Caribbean- wide market. 
Organizations are much more skeptical about the suc-
cess of RE and rate about four times as many barriers of 
high importance than he private sector and utilities have 
done. 
The results expose a clear discrepancy in the perception 
of the barriers to RE within the different stakeholder 
groups. 
Consequently, single problems cannot be isolated , in-
evitably further impeding concrete action to remove these 
difficulties. Furthermore, the results reflect the distance of 
most IOs to actual RE project implementation. 
Crucially it is IOs who have a mandate to enable or 
even to fund these projects. The negative feedback from 
their lack of understanding of issues on the ground with 
regard tothe lack of external support for both public and 
private sector RE initiatives results in delaying a higher 
RE share in electricity production in the Caribbean even 
more. The study thus highlights the clear need for en-
gagement of public (funding) organisations with the pri-
vate sector, IPPs and utilities, who ultimately implement 
RE projects. This study moreover reveals the huge need 
for improving the dialogue and interplay between research 
and industry, as well as the communication between utili-
ties, private sector and researchers in the Caribbean. Like 
their counterparts from the IOs, the representatives of 
academia have demonstrated a similar trend in rating 
many barriers as very important. Moreover, they have 
prioritised barriers that were not perceived to be important 
by the other groups at all, which points to severe commu-
nication probems between those who areimplementing RE 
projects on the round and academia. Again, a lack of mu-
tual understanding impedes the developm ent of RE. 
Despite low actual RE shares, utilities have expressed 
confidence in developing RE by rating relatively few barri-
ers of importance, which on the one hand, might be a 
reflection of their monopolistic position in the market. On 
the other hand, the private sector seems t o confirm this 
issue by including the utilities’ monopoly market distor-
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naire contains a comment section for the participants to 
further elaborate. The low number of samples is balanced 
with a careful selection of experts, thus ultimately ensur-
ing empirical validity.The summation of the weightings 
finally permits a detailed clustering of the barriers, where-
by the mean of the responses is evaluated for both the 
separate stakeholder groups, as well as for the overall 
sample size. The end-product of this paper is a rating 
matrix of the identified and categorized barriers and sub -
barriers. Since the ranking follows the importance and 
impact of the barriers, this matrix serves as a strategy 
instrument to allow for their removal by political and 
economic decision makers. In this regard, this paper will 
advance the implementation of RE in the Caribbean and 
thus contribute to the region’s energy security, access and 
sovereignty, as well as the diversification and decarboni-
sation of its energy production. 
Results 
 
The first step of the research produced a list of 32 barriers 
to renewable energies in the Caribbean, grouped into the 
aforementioned four broad categories. While the bulk of 
the analysed literature pointed in the general direction of 
the single barriers and aided in the formulation of the key 
and supporting questions of the interviews, it was the 
crucial information extracted from the responses of Mr 
Williams (CARICOM), Mr Homscheid (GIZ/CREDP) 
and Mrs Jean (CARILEC) that allowed for the creation of 
a thorough list of Caribbean-relevant barriers to RE. Lit-
erature on barriers to renewables on small island states, 
for example, frequently mentioned natural barriers such as 
limited availability of natural resources or land as re-
striction to the implementation of RE (IRENA 2012, Ince 
2013, del Río 2011). Since the former found no mention 
in the interviews, it was dropped out the list, while the 
latter was modified as barrier to be included as “Land use 
competition on islands”. Homscheid (2014) illustrates this 
by saying “[l]and is available but it comes with certain 
problems. You can’t put up a wind farm in the midst of a 
hotel development area.” As Williams highlighted both 
the risk averseness of commercial banks, as well as the 
lack of evidence-based assessments of RE potentials as 
barriers to their funding and implementation, these two 
aspects were included in the list. According to Homscheid 
(2014), there is no “study that was looking at the complex 
economics comparing one vs. the other [RE], looking at 
the scaling effect.” 
In the literature, efficiency constraints of RE technolo-
gies were given high priority as a barrier to their devel-
opment (Ince 2013; Timilsina, Kurdgelashvili, & Narbel 
2012; Painuly 2001), yet could not be confirmed in the 
interviews, leading to their exclusion from the list. A 
significant social barrier frequently pointed to in the lit-
erature was the consumer resistance to RE, and their pref-
erence for the status quo (Reddy & Painuly 2004 Painuly 
2001, Verbruggen et al 2010, Sovacool, 2009, Ince 2013). 
However, the interviews indicated that consumers were 
mostly concerned with high electricity prices (Jean, Wil-
liams 2014), and possibly in favour of RE if they lead to 
their reduction. The second step of the analysis thus al-
tered the list, e.g. by incorporating ´”short terms of pro-
curement contracts” (ECLAC/GTZ, 2004) into other fi-
nancial barriers, while adding “strong fossil fuel lobby” as 
social barrier. 
Table 1 represents the barriers as listed in the question-
naire. The questionnaire is available for download from 
the Reiner-Lemoine Insitute’s website (2014), and con-
tains a detailed description of the individual barriers. 
 
Table 1: Unranked barriers to RE in the Caribbean 
 
i) Technical Barriers   
1.1. Natural Conditions   
Land use competition on islands  
1.1.2. RE impact on landscapes and ecosystems  
1.1.3. Natural disasters  
1.1.4. Lack of evidence-based assessment of RE potentials   
1.2. Technical Constraints   
1.2.1. Lack of technical expertise and experience  
1.2.2. Low availability of RE technologies   
1.3. Infrastructure   
1.3.1. Inappropriate transport & installation facilities  
1.3.2. Unsuitable transmission system and grid stability issues 
with decentralised RE  
2. Economic Barriers   
2.1. Price/cost   
2.1.1. High initial investments  
2.1.2. High transaction costs  
2.1.3. Diseconomy of scale   
2.2. Financial Aspects   
2.2.1. Lack of access to low cost capital or credit  
2.2.2. Lack of understanding of project cash flows from finan-
cial institutions  
2.2.3. Lack of private capital   
2.3. Market Failure/distortion   
2.3.1. Utility monopoly of production, transmission and distri-
bution of electricity  
2.3.2. Small market sizes  
2.3.3. Lock-in dilemma (conventional energy supply structures 
block REs)  
2.3.4. Fossil fuel subsidies and fuel surcharge   
3. Political Barriers   
3.1. Policy   
3.1.1. Gap between policy targets and implementation  
3.1.2. Lack of incentives or subsidies for RE  
3.2. Institutional Capacity 3.2.1. Lack of formal institutions  
3.2.2.  Lack of RE experts on governmental level  
3.3. Regulatory   
3.3.1. Lack of legal framework for IPPs and PPAs  
3.3.2. Lack of regulatory framework and legislation for private 
investors   
4. Social Barriers   
4.1. Consumer Behaviour/awareness   
4.1.1. Lack of social norms and awareness  
4.1.2. Lack of educational institutions   
4.2. Interaction Networks   
4.2.1. Lack of RE initiatives  
4.2.2. Lack of local/national champions/ entrepreneurs  
4.2.3. Strong fossil fuel lobby   
4.3. Cultural 
4.3.1.  Dominance of cost over environmental issues 4.4. Psy-
chological/Moral 
4.4.1. Preference for status quo  
 
ECLAC (2009), Arenas (2013), Weisser (2004a,b),Beck & Martinot (2004), 
ESMAP (2009), Boyle (1994), Unruh (2000), CREDP (2010), Union of Concerned 
Scientists (2002), Owen (2006), Timilsina, Kurdgelashvili & Narbel (2012), 
Quadir et al (1995), IEA (2011), LCCC (2012) 
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Within the timeframe of this research, 17 participants 
responded, none of which were from the governmental 
sector. The results presented are thus comprised of the 
answers of six private sector, four utility, three interna-
tional organization and four academic representatives. 
Figure 2 shows the overall ranking of all barriers by the 
four stakeholder groups who participated, in which a to p 
four under the barriers can be identified. 
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power purchase agreements”, respectively. 
The four barriers considered least important of all the 
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potentials”, “inappropriate transport and installation facili-
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of high or highest importance. The participating research-
ers ranked a total of eleven barriers with 4 or higher. In 
contrast, representatives of the Caribbean utilities and 
private sector only consider five barriers to be of high 
importance or slightly above that. 
 
Another striking aspect when comparing results o f the 
different groups is that the overall top four barriers have 
been ranked into the top five barriers of all single stake-
holders, except t e organizations. Yet, the organization’s 
single most important barrier, unanimously ranked with 5 
for highest importance is the “lack of access to low cost 
capital or credit”. Interestingly, this barrier has been 
ranked tenth with an average importance of 3.25 by the 
utilities, fourth with an average importance of 4 by the 
private sector and 23rd with an average importance of 3 
(of moderate importance) by the researchers. Noticeable 
when looking at the latter’s top five ranked barriers how-
ever, is the fact that researchers have given an average 
importance of 4.2 and 4 to two barriers that have not been 
rated relatively important by the others. 
“Unsuitable transmission system and grid stability is-
sues with decentralised RE”have been given an average 
importance of 3.5 by organizations and utilities, and a 
mere 2.17 by the private sector, showing second last in 
their ranking. “Low availability of RE technologies” is of 
low importance to utilities and private sector with an 
average ranking of 2 and 2.33 in both groups respectively. 
Discussion 
 
Three of the four most important constraints for al l stake-
holder groups were political barriers, pointing to the lead-
ing role governments must play if they are to achieve CA 
RICOM’s 20 % renewable electricity capacity share b y 
2017. Linking the non-participation of the governmental 
representatives approached for the study with its outcome 
is purely speculative, yet a possible indicator of prioritiza-
tion issues for RE within Caribbean governments, despite 
their urgency with regards to consumer prices and climate 
change. The responsibility of overcoming these three 
barriers lies with the governments, who must provide 
clear incentives such as feed-in tariffs that guarantee grid 
access, long-term contracts, cost-based purchase prices 
etc. Similarly, the “diseconomy of scale” barrier can be 
overcome by governments making their market sizes 
attractive to investors, or alternatively enabling the crea-
tion of a single Caribbean- wide market. 
Organizations are much more skeptical about the suc-
cess of RE and rate about four times as many barriers of 
high importance than he private sector and utilities have 
done. 
The results expose a clear discrepancy in the perception 
of the barriers to RE within the different stakeholder 
groups. 
Consequently, single problems cannot be isolated , in-
evitably further impeding concrete action to remove these 
difficulties. Furthermore, the results reflect the distance of 
most IOs to actual RE project implementation. 
Crucially it is IOs who have a mandate to enable or 
even to fund these projects. The negative feedback from 
their lack of understanding of issues on the ground with 
regard tothe lack of external support for both public and 
private sector RE initiatives results in delaying a higher 
RE share in electricity production in the Caribbean even 
more. The study thus highlights the clear need for en-
gagement of public (funding) organisations with the pri-
vate sector, IPPs and utilities, who ultimately implement 
RE projects. This study moreover reveals the huge need 
for improving the dialogue and interplay between research 
and industry, as well as the communication between utili-
ties, private sector and researchers in the Caribbean. Like 
their counterparts from the IOs, the representatives of 
academia have demonstrated a similar trend in rating 
many barriers as very important. Moreover, they have 
prioritised barriers that were not perceived to be important 
by the other groups at all, which points to severe commu-
nication probems between those who areimplementing RE 
projects on the round and academia. Again, a lack of mu-
tual understanding impedes the developm ent of RE. 
Despite low actual RE shares, utilities have expressed 
confidence in developing RE by rating relatively few barri-
ers of importance, which on the one hand, might be a 
reflection of their monopolistic position in the market. On 
the other hand, the private sector seems t o confirm this 
issue by including the utilities’ monopoly market distor-
PROCEEDINGS    Conference MES-BREG 2014 
 
 
naire contains a comment section for the participants to 
further elaborate. The low number of samples is balanced 
with a careful selection of experts, thus ultimately ensur-
ing empirical validity.The summation of the weightings 
finally permits a detailed clustering of the barriers, where-
by the mean of the responses is evaluated for both the 
separate stakeholder groups, as well as for the overall 
sample size. The end-product of this paper is a rating 
matrix of the identified and categorized barriers and sub -
barriers. Since the ranking follows the importance and 
impact of the barriers, this matrix serves as a strategy 
instrument to allow for their removal by political and 
economic decision makers. In this regard, this paper will 
advance the implementation of RE in the Caribbean and 
thus contribute to the region’s energy security, access and 
sovereignty, as well as the diversification and decarboni-
sation of its energy production. 
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The first step of the research produced a list of 32 barriers 
to renewable energies in the Caribbean, grouped into the 
aforementioned four broad categories. While the bulk of 
the analysed literature pointed in the general direction of 
the single barriers and aided in the formulation of the key 
and supporting questions of the interviews, it was the 
crucial information extracted from the responses of Mr 
Williams (CARICOM), Mr Homscheid (GIZ/CREDP) 
and Mrs Jean (CARILEC) that allowed for the creation of 
a thorough list of Caribbean-relevant barriers to RE. Lit-
erature on barriers to renewables on small island states, 
for example, frequently mentioned natural barriers such as 
limited availability of natural resources or land as re-
striction to the implementation of RE (IRENA 2012, Ince 
2013, del Río 2011). Since the former found no mention 
in the interviews, it was dropped out the list, while the 
latter was modified as barrier to be included as “Land use 
competition on islands”. Homscheid (2014) illustrates this 
by saying “[l]and is available but it comes with certain 
problems. You can’t put up a wind farm in the midst of a 
hotel development area.” As Williams highlighted both 
the risk averseness of commercial banks, as well as the 
lack of evidence-based assessments of RE potentials as 
barriers to their funding and implementation, these two 
aspects were included in the list. According to Homscheid 
(2014), there is no “study that was looking at the complex 
economics comparing one vs. the other [RE], looking at 
the scaling effect.” 
In the literature, efficiency constraints of RE technolo-
gies were given high priority as a barrier to their devel-
opment (Ince 2013; Timilsina, Kurdgelashvili, & Narbel 
2012; Painuly 2001), yet could not be confirmed in the 
interviews, leading to their exclusion from the list. A 
significant social barrier frequently pointed to in the lit-
erature was the consumer resistance to RE, and their pref-
erence for the status quo (Reddy & Painuly 2004 Painuly 
2001, Verbruggen et al 2010, Sovacool, 2009, Ince 2013). 
However, the interviews indicated that consumers were 
mostly concerned with high electricity prices (Jean, Wil-
liams 2014), and possibly in favour of RE if they lead to 
their reduction. The second step of the analysis thus al-
tered the list, e.g. by incorporating ´”short terms of pro-
curement contracts” (ECLAC/GTZ, 2004) into other fi-
nancial barriers, while adding “strong fossil fuel lobby” as 
social barrier. 
Table 1 represents the barriers as listed in the question-
naire. The questionnaire is available for download from 
the Reiner-Lemoine Insitute’s website (2014), and con-
tains a detailed description of the individual barriers. 
 
Table 1: Unranked barriers to RE in the Caribbean 
 
i) Technical Barriers   
1.1. Natural Conditions   
Land use competition on islands  
1.1.2. RE impact on landscapes and ecosystems  
1.1.3. Natural disasters  
1.1.4. Lack of evidence-based assessment of RE potentials   
1.2. Technical Constraints   
1.2.1. Lack of technical expertise and experience  
1.2.2. Low availability of RE technologies   
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1.3.2. Unsuitable transmission system and grid stability issues 
with decentralised RE  
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2.1.1. High initial investments  
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2.1.3. Diseconomy of scale   
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2.2.1. Lack of access to low cost capital or credit  
2.2.2. Lack of understanding of project cash flows from finan-
cial institutions  
2.2.3. Lack of private capital   
2.3. Market Failure/distortion   
2.3.1. Utility monopoly of production, transmission and distri-
bution of electricity  
2.3.2. Small market sizes  
2.3.3. Lock-in dilemma (conventional energy supply structures 
block REs)  
2.3.4. Fossil fuel subsidies and fuel surcharge   
3. Political Barriers   
3.1. Policy   
3.1.1. Gap between policy targets and implementation  
3.1.2. Lack of incentives or subsidies for RE  
3.2. Institutional Capacity 3.2.1. Lack of formal institutions  
3.2.2.  Lack of RE experts on governmental level  
3.3. Regulatory   
3.3.1. Lack of legal framework for IPPs and PPAs  
3.3.2. Lack of regulatory framework and legislation for private 
investors   
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4.1. Consumer Behaviour/awareness   
4.1.1. Lack of social norms and awareness  
4.1.2. Lack of educational institutions   
4.2. Interaction Networks   
4.2.1. Lack of RE initiatives  
4.2.2. Lack of local/national champions/ entrepreneurs  
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4.3. Cultural 
4.3.1.  Dominance of cost over environmental issues 4.4. Psy-
chological/Moral 
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ECLAC (2009), Arenas (2013), Weisser (2004a,b),Beck & Martinot (2004), 
ESMAP (2009), Boyle (1994), Unruh (2000), CREDP (2010), Union of Concerned 
Scientists (2002), Owen (2006), Timilsina, Kurdgelashvili & Narbel (2012), 
Quadir et al (1995), IEA (2011), LCCC (2012) 
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tion in their top five barriers. However, both groups clear-
ly call for a stronger legal regulatory framework in order 
to enable a higher RE share. By rating transaction costs 
and diseconomy of scale among their top five barriers, 
utilities furthermore indicate the need for an external actor 
to step in and mitigate the effect. In doing so, govern-
ments need work with the utilities and to provide incen-
tives for private sector development. 
Apart from identifying the key barriers to the develop-
ment of RE in the Caribbean, the seminal contribution of this 
paper lies in pointing out the systemic, overarching lack of 
communication and mutual understanding between the RE 
key players. Its removal lies at the heart of a high RE share, 
and with that cheaper electricity prices and an environmen-
tally sustainable and independent energy supply. 
References  
Arenas, D. (2013). Transition to Renewable Energy in theSmall 
Island Developing States of the Caribbean.  
Master Thesis, Faculty of Technology, Policy and Manage-
ment, DELFT University of Technology, Netherlands. 
Beck, F. & Martinot, E. (2004). Renewable Energy Policies and 
Barriers. Encyclopedia of Energy, 1–22.  
Blechinger, P. (2013). Regional and structural differences of 
barriers to implement renewable energies: Implications for less 
or least developed countries. 
Proceedings of the International Conference Micro Perspec-
tives for Decentralised Energy Supply (pp.56-59). Berlin, 
Germany: Technische Universität Berlin, Zentrum Technik 
und Gesellschaft, Promotionskolleg Mikroenergie-Systeme.  
Boyle, S. (1994). Making a renewable energy future a reality: 
Case studies in successful renewable energy development. Re-
newable Energy, 5(2), 1322-1333. 
Del Rio, P. (2011). Analysing future trends of renewable elec-
tricity in the EU in a low-carbon context. Renewableand Sus-
tainable Energy Reviews, 15, 2520-2033.  
CARICOM (2013). Caribbean Sustainable EnergyRoadmap (C-
SERMS), Phase 1: Summary and Recommendation for Poli-
cymakers, http://www.caricom.org/.  
CARILEC. http://www.carilec.com/. 
CREDP (2010). Analysis of the Potential Solar EnergyMarket in 
the Caribbean, http://credp.org/.  
ECLAC and GTZ (2004). Renewable Energy Sources inLatin 
America and the Caribbean: Situation and Policy Proposals, 
http://www.cepal.org/default.asp?idioma=IN. 
ECLAC (2009). A Study on Energy Issues in theCaribbean: 
Potential for Mitigating Climate Change, 
http://www.cepal.org/default.asp?idioma=IN. 
ESMAP (2009). Latin America and the Caribbean RegionEner-
gy Sector: Retrospective Review and Challenges.  
Technical Paper 123/09, www.esmap.org. 
Homscheid, S. (2014). Personal communication, February 3rd, 
2014. 
IDB (2011). Renewable Energy Best Practices inPromotion and 
Use for Latin America and the Caribbean. Capital Markets 
and Financial InstitutionsDivision, Discussion Paper No. IDB-
DP-190, www.iadb.org.  
IEA, (2011). Renewable Energy: Policy Considerationsfor 
Deploying Renewables. November 2011,www.iea.org. 
Ince, P.D.M. (2013). Drivers and Barriers to theDevelopment of 
Renewable Energy Industries in the Caribbean. Doctoral Dis-
sertation, Department ofGraduate Studies, University of Cal-
gary, Canada. 
Insulza, J.M. (2008). Energy and Development in South Ameri-
ca. in C.J. Arnson, C. Fuentes and F.R. Aravena (Eds.), Energy 
and Development in South America:Conflict and Cooperation. 
Washington, D.C.: WoodrowWilson International Centre for 
Scholars.  
IRENA (2012). Renewable Energy Profiles Caribbean. 
September 2012, www.irena.org. 
Jean, A.A. (2014). Personal communication February 17th, 
2014.  
LCCC (2012). Energy Policy and Sector Analysis in theCarib-
bean 2010-2011. Available 
athttp://www.ecpamericas.org/data/files/Initiatives/lccc_c ar-
ibbean/LCCC_Report_Final_May2012.  
Negro, S. O., Alkemade, F., & Hekkert, M. P. (2012). Why does 
renewable energy diffuse so slowly? A review of innovation 
system problems. Renewable andSustainable Energy Reviews, 
16(6), 3836–3846. 
Owen, A. D. (2006). Renewable energy: Externality costs as 
market barriers. Energy Policy, 34(5), 632–642.  
Painuly, J. P. (2001). Barriers to renewable energy penetration; a 
framework for analysis. RenewableEnergy, 24(1), 73–89. 
Quadir, S.A., Mathur, S.S. & Kandpal, T.C. (1995). Barriers to 
dissemination of renewable energy technologies for cooking. 
Energy ConservationManagement, 36(12), 1129-1132. 
Reddy, S. & Painuly, J. (2004). Diffusion of renewable energy 
technologies: barriers and stakeholders’ perspectives. Renewa-
ble Energy, 29(9), 1431–1447. 
Reiner-Lemoine Institute (2014). Publications, February. 
http://reiner-lemoine-
institut.de/sites/default/files/140218_re_caribbean_quest ion-
naire_blechinger_richter.pdf  
Timilsina, G.R., Kurdgelashvili, L. & Narbel, P.A. (2012). Solar 
Energy: Markets, economics and policies.  
Renewable and Sustainable Energy Reviews, 16, 449-465.  
UNDP/GEF (2011). Final Evaluation 
CREDP.http://web.undp.org/gef/.  
Union of Concerned Scientists. (2002). Barriers toRenewable 
Energy Technologies (pp. 1–11). Cambridge,MA. Retrieved 
from http://www.ucsusa.org/clean_energy/smart-energy-
solutions/increase-renewables/barriers-to-renewable-
energy.html?print=t. 
Unruh, G. C. (2000). Understanding carbon lock-in. Energy 
Policy 28, (March), 817–830.  
Verbruggen, A., Fischedick, M., Moomaw, W., Weir, T., Nadaï, 
A., Nilsson, L. J., Nyboer, J., et al. (2010). Renewable energy 
costs, potentials, barriers: Conceptual issues. Energy Policy, 
38(2), 850–861.  
Weisser, D. (2004a). On the economics of electricity consump-
tion in small island developing states: A role for renewable 
energy technologies? Energy Policy, 32(1), 127-140. 
Weisser, D. (2004b). Costing electricity supply scenarios: A 
case study of promoting renewable energy technologies on 
Rodriguez, Mauritius. RenewableEnergy, 8, 1319-1347.  
Williams, J. (2014). Personal communication January27th, 2014 
 
 
 
 
 
 
 
 
 
 
 
 
 
PROCEEDINGS Conference MES-BREG 2014
96
Martina Schäfer, Daniel Kammen, Noara Kebir and Daniel Philipp (editors)
organized by
in cooperation with
supported by
INNOVATING ENERGY ACCESS
FOR REMOTE AREAS:
DISCOVERING UNTAPPED RESOURCES
IN
N
O
VA
TI
N
G
 E
N
ER
G
Y 
AC
C
ES
S 
FO
R 
RE
M
O
TE
 A
RE
AS
: D
IS
C
O
VE
RI
N
G
 U
N
TA
PP
ED
 R
ES
O
U
RC
ES
   
– 
  P
ro
ce
ed
in
gs
 o
f t
he
 In
te
rn
at
io
na
l C
on
fe
re
nc
e
Proceedings
of the International Conference
University of California, Berkeley
April, 10th to 12th, 2014
BREG
Berkeley Rural Energy Group
Universitätsverlag der TU Berlin
ISBN 978-3-7983-2693-4 (Druckversion)
ISBN 978-3-7983-2694-1 (Onlineversion)
proceedings_cover.indd   1 14.08.2014   08:21:24
